The etiology of the deep spoilage that sometimes occurs in improperly handled pork and beef carcasses is not well understood. It has been postulated by some workers that the causative organisms gain access to the affected tissues as a result of post-mortem invasion from the intestinal tract, while others believe that they may be introduced into the carcass by way of the stick wound and distributed through the circulatory system. Another possibility, and one to be considered here, is that these spoilage organisms may be the inherent flora of the involved tissues. Amako (1910) , Bierotti and Machilda (1910) , Brewer (1925) , Conradi (1909) , Hauser (1886) and Von Fodor (1886) examined tissues taken from living and dead animals of various kinds. The results of these studies were conflicting, some indicating that bacteria are commonly found in normal muscle tissue and others seeming to demonstrate that such tissue is generally sterile. More recently Reith (1926) EXPERIMENTAL METHODS In the course of this investigation samples from 11 chucks and 12 rounds of beef were examined. These were secured from 23 cattle which had been slaughtered at the Ohio State University Meats Laboratory, or at commercial establishments in Indianapolis and Chicago. The prescapular lymph node, the humerus and muscle tissue bordering this bone were removed from each chuck; while the popliteal lymph node, the femur and neighboring muscle tissue were taken from each round.
Samples could not be taken aseptically from the carcasses since doing so would decrease their commercial value. However, it was possible to secure lymph nodes completely encased in masses of fat. A procedure was used which allowed the aseptic removal of the nodes from these fat capsules by repeatedly searing a surface of the fat capsule with a large red-hot spatula, and then removing the node aseptically. The node was dipped in 95 per cent ethyl alcohol and then held in the flame of a Fisher burner until the alcohol was burned off. This procedure was repeated twice. A similar method was used to remove smaller samples from the large portions of muscle. However, this procedure was modified for the aseptic removal of marrow from bone. Each bone was first cut transversely with a meat saw. Then the cut ends were seared with a Fisher burner. The charred marrow was scraped away and the sample removed with a sterile spatula, approximately one inch from the cut end of the bone. Preliminary studies have indicated that these methods were sufficient to destroy cultures of Bacillus subtilis placed on the surface of fat capsules, bones, and strips of muscle tissue, although cultures of non-spore forming Serratia marcescens inoculated into the nodes, marrow and muscle tissue were not destroyed.
As each sample was removed, it was placed in a sterile aluminum Waring blendor cup containing 200 LEPOVETSKY, WEISER, AND DEATHERAGE ml of physiological saline, weighed and comminuted. Then serial dilutions were prepared and from these both isolation and enrichment media were inoculated. Four sets of pour plates were prepared from each dilution, using North gelatin agar, eosin methylene blue agar, and heart infusion agar containing 5 per cent sterile horse blood. These, together with inoculated tubes of cooked meat medium and Kracke's blood culture medium were incubated anaerobically at 37.C in a Brewer jar and each set aerobically at 37 C, 20 C and 1 C for 7 days. After incubation, total bacterial counts were made and those colonies which differed macroscopically were picked and subcultured. Streak plates were made from the enrichment culture media, using EMB agar, blood agar, North's agar, and blood of 23 of the muscle samples. Only two samples of bone marrow showed a sufficient number of organisms to be counted. Although 492 isolations were made in the course of this investigation, all but 93 of the isolates were eventually discarded as duplicates.
A summary of the bacterial counts are shown in table 1. It can be seen that the counts progressively decreased as the incubation temperature was lowered, the highest counts usually occurring on those plates incubated aerobically at 37 C. In general, the heart infusion blood agar gave slightly higher counts than the other two media. The relatively high counts obtained on EMB agar were indicative of the general abundance of gram-negative organisms in the samples. Notable exceptions to some of the above statements (Breed, Murray and Hitchens, 1948 Jensen and Hess (1941) . For example, the flora of the bovine lymph nodes examined were similar in morphology to those of the human lymph nodes studied by Adamson, the predominant bacteria being gram-negative rods and gram-positive cocci. Furthermore, no gram-positive aerobic spore-forming rods were isolated in either of marrow of these cattle appeared to be relatively free of bacteria, unlike those of the slaughtered hogs studied by Jensen and Hess. These authors believe that the manner in which hogs are slaughtered offers ample opportunity for the hematogenous distribution of the organisms to such tissues. If this be the case, the scarcity of bacteria in the cattle may have been partially due to the differences in the method of slaughtering, since cattle are first stunned by a blow on the head before being stuck. Thus, they are unable to retract their heads and withhold blood as hogs often do, a fact believed by Jensen and Hess to be an important factor in the contamination of such hogs' tissues by bacteria introduced into the blood through the stick wound.
SUMMARY AND CONCLUSIONS While a majority of the popliteal and prescapular lymph nodes examined during this study contained Gram-negative rods, Gram-positive cocci, diphtheroids and several types of anaerobes, only a few of the samples of bone marrow and muscle tissue appeared to harbor bacteria. Many of the isolates were proteolytic as shown by their ability to liquefy gelatin and blood serum, peptonize milk and digest the meat in tubes of cooked meat medium. The proteolytic nature of these organisms, together with their ability to grow anaerobically and at a wide range of temperatures, suggest that they might be capable of producing a deep spoilage in carcases that are inadequately refrigerated. Furthermore, the large numbers of organisms in the lymph nodes suggests that these tissues may be the point from which deep spoilage in beef arises.
